UV resonance Raman study of streptavidin binding of biotin and 2-iminobiotin: comparison with avidin.
UV resonance Raman (UVRR) spectroscopy is used to study the binding of biotin and 2-iminobiotin by streptavidin, and the results are compared to those previously obtained from the avidin-biotin complex and new data from the avidin-2-iminobiotin complex. UVRR difference spectroscopy using 244-nm excitation reveals changes to the tyrosine (Tyr) and tryptophan (Trp) residues of both proteins upon complex formation. Avidin has four Trp and only one Tyr residue, while streptavidin has eight Trp and six Tyr residues. The spectral changes observed in streptavidin upon the addition of biotin are similar to those observed for avidin. However, the intensity enhancements observed for the streptavidin Trp Raman bands are less than those observed with avidin. The changes observed in the streptavidin Tyr bands are similar to those observed for avidin and are assigned exclusively to the binding site Tyr 43 residue. The Trp and Tyr band changes are due to the exclusion of water and addition of biotin, resulting in a more hydrophobic environment for the binding site residues. The addition of 2-iminobiotin results in spectral changes to both the streptavidin and avidin Trp bands that are very similar to those observed upon the addition of biotin in each protein. The changes to the Tyr bands are very different than those observed with the addition of biotin, and similar spectral changes are observed in both streptavidin and avidin. This is attributable to hydrogen bond changes to the binding site Tyr residue in each protein, and the similar Tyr difference features in both proteins supports the exclusive assignment of the streptavidin Tyr difference features to the binding site Tyr 43.